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Even with the sophisticated analytical instrumentation presently
available, a complete and exhaustive analysis of the organics in energy or
environmental samples is not only time~consuming but also difficult due to
the complexity of such samples. Generally, when organic analytical analysis
is done on a number of samples, a GC/MS is run on each and every sample and,
for quantification, the peak area of each peak in the GC/MS total ion chromat-
ogram or in a corresponding GC chromatogram is determined and compared to
peak areas derived from standards. Since the analysis of GC/MS data is
cumbersome and time consuming, typically only a few of the more important
analyses are performed. If the analysis of one or more representative samples
could be done by GC/MS and data of a '"standard representative' sample devel-
oped, then many samples could be done ''rapidly" with a GC (rather than with a
GC/MS) and a data system provided the samples were similar to the "standard
representative” sample.

In this study, software was developed to carry out, with the assistance
of a computerized data system, the rapid analysis of a series of samples
containing complex mixtures of organic compounds. One of the samples to be
analyzed was chosen as a standard or reference sample. With capillary column
GC/MS, it was analyzed exhaustively and identification versus retention time
data were stored in the data system. To this reference sample data, identi-
fication versus retention time data from capillary column GC/MS runs on other
reference samples or standard mixtures was added to make up a "super" reference
sample of identification versus retention time data. Now, all samples to be
analyzed were compared to this reference sample. However, in place of GC/MS,
capillary column GC was used and retention time and peak area data were auto-
matlcally transferred from the GC to the data system. The data system then
carried out those tasks typically done by the analyst, that 1s, the complex
sorting and matching of GC peaks, the tabulation and recording of the identi-~
fication of the compounds present, the calculation and recording of the con-
centration, and the presentation of charts and tables for comparing the data
from several samples.

The software includes programs for matching the data for several GC
runs, adjusting for dilution factors and response factors, compensating for
drift in retention time, multiplying in factors for presenting tables of
concentration in ppb, %, ug/L, etc., and doing regression analysis on the
variation in product composition as a function of such variables as process
conditions or on the variation in mutagenicity as a function of product
composition.
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Representative output of the data system is shown 1in Tables 1 and 2.
In Table 1, the identification, amount (in grams of compound per 100 cubic
feet of LTR gas), and total for the three samples are tabulated. In Table 2,
the totals for five samples (from fifteen samples) are shown. The matching
of peaks, ldentification, determination of concentration, totaling of more
than one sample, and tabulation are easily and rapidly done by the data
system.
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Even with the sophisticated analytical instrumentation presently available, a com-
plete and exhaustive analysis of the organics in energy or environmental samples is not
only time-consuming but also difficult due to the complexity of such samples. More often,
one is interested in such specific tasks as identifying and quantifying the major com-
ponents or determining the PNAs present or determining which component or components in
a fraction are causing mutagenicity.

In this study, software was developed to carry out, with a computerized data system,
the rapid analysis of the major components of a complex mixture of organic compounds.
With the software, one can also present data from several runs in a table in a variety
of forms (%, ppb, ug/L, area counts, etc.), that is useful for making comparisons.
Moreover, statistical analysis of the data can be performed such as regression analysis
on the variation in product composition as a function of such variables as process
conditions or on the variation im mutagenicity as a function of product composition.
Such manipulations and presentations of data are rapidly handled by the data system.

A outline is presented of the software required for performing the matching of data
from several GC runs;, doing the adjustments for dilution factors, response factors,
retention time drift, etc., multiplying in factors for presenting data in ppb, %, ug/L,
etc., and doing regression analysis on the data from several runs. Data will be pre-
sented to demonstrate the performance of the data reduction system.
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